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1 

in*# i ] $ 1 «>r*5mjs*#»r t m% i osr 
a *) m^m 2 0Bf&«fc»R^»*«ii*£tf3*stmfc 

JSR+^v*. 
[ff#S2] 1ifKR2©RRR#SRIiRERl0» 

tt#H*if -cwiiaai-ftiaKJ: ojbri-*rihii*o 

[R*R5] RER2 0RR«#»Rii#M*fctt 
B B B <fcLT^j£$ft*#»St*<9i6B£ 1 «^5i^m#?S 
R* 

[R#S6] ffiER 1 fcitrt^oRRRflsRRli 
(Ea, Sr) Ti03s S r T i 03 > BaTi 
03 ; (Pb, La) (Zr, Ti) O3 ; Pb (Z 
r , T i ) O3 > P b T i O3 ©*MM»fc»Xiifc- 20 
o, ft«VMiC*lfeQ#ftt*trffl1rRRORHRlR 
ORRRttRR**'^*. 

T, RRR«#©ttatMfji*RRR«#i:R**«»tt 
RffcRK J: oT«*>irCv»* £ i t *5ilgSm# 

[R*R8] 5MSl#*I*#t**ir^ , /J'Kf'» 
t\ S5iSIS#<0T»Sffii: LTT i Nl«?tit 
v»*i i*#»i1-*8Sim#3SR* 

[»*a9] RRRfcRR**-*-***-'*-;'*?** 30 

T, &RE&3R^J£&KK$Rai£ B B B &WHKS££ 

1- * ^jfiff c R*tm taftatr is * s tr * 

[ff#fll0] ffiERIM«>«RR» £0R»R*!l 

[ffi#*ii] RCRRRii* mrfaafefis#8RoT 
[«*ai2] mummmma. (Ba,sri « 

T i O3 < S rT i O3 . BaT i 03> (Pb>L 
a) (Zr, Ti) 03. Pb (Zr« Ti) O3. P 
b T i O3 ©*m*P>glttlfc-o, 
fc-^tflf If H*<0fEffll& 9 +><v * OSii^So 

1 3 ] ffEffii&R li, *ii-f*t Si, T a > 
Ti, Zr. Hf, Sc. Y, V, Nb©BMMfc*fc« 
tfitfc-o, Rii, ^nf>«r^t^!|f»il*OflH«9« 

[RHORRftKH] 

10 0 0 1 ] 50 
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*<#9 9OR^»RR#»R**/<i/*»::R1-4fe0 
[0 0 0 2] 

it£*a*i a*o*»#Rit«)*Ra<b*H*R, * 

* + <><->**!&Ri: + *^'i *5 7* • (DRA 
M) Ki3^t\ JtRM^fcTrfcinRRRfrORR 
(DmRltf&B ZtiX^&o ffilAlf, (P. J. Bhattachary 
a *?, Jpn. J. Appi. Phys. Vol.32 (1993) pp.4103-4 
106)^**ft«T&#rt LT#i.f>*t*. 
[0 0 0 3] 

[fgW8?tfeL.fc ; ?£1-*I)|g] ±5£OBhat 
tacharya^W^^tCiS Pt*«±tC (Ba,Sr)Ti03 
(WT\ TBSTJ iiMfct*. ) RtJBRLfcfcC 

4, roRofifiiiittttcaftLr, &^stmmmmo 

*RO*§ v*fe ©4 fcli*DRRR*AOt D 
RAMf^i L S I <7)WlM Jit *Sg?)#9 •) fcttfil 
£ORH*fHBfcRltl,fcR*, 

3-««t § * * * *<*s * acr-toRaaife z 
b \zhz> 0 

[0 0 0 4] ttz. ¥«ftgfi, ffUDRAMtll/Wfi 
»<&**/<S'*#&gK&-3Tv>a 0 £ it 
^^UStifcft, **»*e>TJtRRsp©:*:£v» (Ba, 
Sr) TiOs^Pb (Zr, Ti) O3 ^O&K&tt 
»R*»jiiS*fCv»* 0 L*LW, £itC>©»R* 
fflv»T* Lfc i »#URItttOff 

*><Ditzl3.®mm&T-$L<Oi> C0**#<, DRAM^OU 
L S I »=ejffl-C&*«^O#9 0*R«T§4r*ofc 0 
*5IWOifl«jO-oliUL S I ICt&fflfi -MitV^S 

£ (C ^> ^> o 
[0 0 0 5] 

[fSS£r»ife-r*/.:*!>03M&] *Slcfev^Tgg^Sit4 

JSlTOftK-C**. t^to*>> * + ^^«R«#t L 
TOR 1 O&fttttRRORftRtC, i*i»=JtLT*# 
tc»v^R2 05feSim#»R*Jtt«[L-C, ifSBliSOP^lcIS 

ffiOR*»ciJV»TliSIRRft:»Rfl5«R|feK«*t*e 
- ? R«#/h S < #9 9 «««v»* + ? fflRRR^R 
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10 0 0 6] 

■TO*!*, DRAM<9«#+t^y?i:S«?hfc 
mw o 'j - 9 * «/h» k r # * or, Kit L t v 7 

a . ■>)■-<{? fr%i&$fi,tzm&. • -t;uoffi«tt/h 

$<-e§4/c*, #«4»J*«m±L, Mttfc«Lfc* 
[0 0 0 7] 

[HUM] 3fc-f**BO-S**H 1 ftME) 1 2 

mitLfzis x )?>&miV>±K%MI§t LTT i NH2 
* ft K Jo Tift 5 0 nmML, 20 0nmO 
MIPOP tg3 4^<^fei:J;oT»)8t4o -to 

B STR4 *B ST-b?3 v 9 7><r>9 -f v 
ffl^T02 /ArS^nft2 0 0 nmOifi:* 
»1-io -ton*, &«Sglift6 5 OtTR^JjfcS-fffc 

8 B UfcLfcBSTR4*J8ftS**o £*Ui, 5 0 
01CJ&TT JBJ0SSit*#fiRB STOJt«****ft3 0 

»JMfcLfcBSTOJfc«**ft3 0 0KJt^T/hS 

v>/;ftfi^ D p to±eBm@ ; t^-r-s;i: 

tt*IFffiLfc*t*, -O^ B B B BST)lli«0«!^^(c 
J: )8L S IfflO* + /<->*i LTO+# 

fc#f?9£«i£T#&^t;9 f 53-;0>o£ o iOBSTJi 
O^J§fflm^SS0a fcffl v ^JJWf *«*tAMMl©l* L n 
R#T©»** HlK*+i}UBSTR©lD«IHt«* 

tt#*v»i fcjwwrc**o £o£«s»::±aMMP t 

J: P t**ftAL±&m 

t, *nwo-ii«iciJv>Ti±, z^m^n^i^ 

[0 0 0 8] #$6W08 1 OHJfefllom&fc 12 1 

&tfl2 2*#!¥SLT8iW-*-So gffliflllUU BSTH4 
O^p^^-S^RiS-S r T i 03 (STO) &fDSLT 
^Rl^^+**a-c*4 0 HlOfl|ji*:»«L/;|fe, 
$40 0tO«««BE"C#JWOST0R5**Sll 0 n 
miaTORJrCBSTR4±KJBttLfco -tOi&lCPt 
±»*B*X><7*ifcK* *)$32 0 0 nmgfSt5 0 
iHli, &3fcO'; V^y 7-f fticj: ►) 
fflv>j:i^t*iJ„ B S TR4 »i*SBiffcLTJ3 

■K -tOJt^S$liiK)3 0 0-C*)-37t* f , ST0R5O 

Jfc»*sp«4ft2 ot/h?<c *o£o, £o«JB«iir 
li»S$filiBSTli4 0#^Siii:ifc'<T^2 5%$ 
>1-*o L^L&a 1 ^, .ro^ffctcfc-oTRO'J-* 



4 

2 ffiSKBlFt* BSTR 

t*0-C*-r/<v*0#jh i)&#i-*o 
**9!0»*tt, #Bft$ii*&fcfS#»R*:i>l-iS 

tfKftlWfcv'i its*?* 

do 

[0 0 0 9] iO**KSTOII*ttAftS 
io * 0 tfrfc*., £O#*KST0R*JBRLfctfc, 6 5 

otosx+TinuBitfttfttfi^iBi 9, itmnmt* 

®i 5 OKiflra or, 

[ooio] *%®<Diti<DnmMz®3 & zirm 

4 IC^to *#USflrMU IS.fHtLfcPb (Zr, T 
i) 03 R (PZT) ©±K#fiK©STO*#»-*- 
i 0 H 3 CSt &ttL*:v"j3>£«10±K 
*fliUT i NK2t^<7?ttCJ:9Tft5 0 n 
20 raMU II:, 2 0 0 nmOR)?OP t 3Z*;*yf> 
tti:ictf«t4. *Of£, *AftLfcPZTR6* 
-/^miaoTMti. iOie-CJi, a*p 
b, Zr, T i«0*tt*ft LX£>' 
n-hft^-C, Ptl3Oii:*!)2 0 0nmOg5ftic 
*J:dfciMt1-4£ia*-cS4, *Ofc, ftl 5 CCS 
gOfiET^-^U ;£ia?g3J*7K#£]fc»)l&<, H 
K, #*KOR*ttrt<t*4«fcfcK6 5 0tORR# 
HAfTttiaat-io L*»L4*»e>, wOPZTR6»i 
8Aft©i, JRiffit&O-CieSS^lcJi, H3K*-*-«fc 

30 sfcSiHa'ftca^ii**. -toft, H4K*tJ:^ 

tc*«j 4 0 OlCO««il«-C*MOSTOR7«:ttl 0 
nmJSlTORJf-CPZTR 6 ±UJBlfi1-*. ^O^, P 
t±g|5mffi«-^^^^jtl-J: 9^2 0 0 nmgMLt 

io P ZTReiigtK&JHfcL-CiJ*), -toit^m^li 
»6 0 0t*9A#, *BlS?ST0R5OJt^S*liiKl 

2ot/hs<„ -e-o^o, -o!ii«ji-cti»m^fi»i 

P ZTReo^SffijtlCjt^Ti^e o%«^t4:t*« 
ftfrio IfrLtetfb, do#lfbi:J:oTRo';-^ 
« mSfEt±^3fif5S:IIL, ^oPZTR60^1tcJ:*i:.m 

-> ^ tc w-r * *s t •) t -a £ t **Brni t ^ 

io 

[0 0 1 1] »AKSTbR<r«Afb««« 

ztizi^xzb l < isj±t i £ t 

1-%t>*>. C:O^ B B a «ST0R*)ggKL^^lZ6 

5 0 KifjDL* + LTO&II 
SlO^li, ft20%K|lpx.*£i*»-C*4o # 
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[0 0 12] hk. *%w<Dmonmm*m5i$}.v t ® 

6IC/T1"o ±EH«5«lt?tt, IMMfcLfcBSTRSfcli 
PZTR0±U#*K0STO*«»+SC£KJ:o 
T, &f£m#0!fH£ ; cr|6]±$-efcc L*Lfci*fc, JfcR 

8S*$©«v»#flK«>B STR*Wfltft«f» 

-So B5US0O5HS*#»llt*t. *1\ HMfcLfc-> 
"javiSlOJiKSfltUT i NR2**/t»* 
ttCi9t»5 0 nmllSL. 2 0 0. nmORJ? w 

OP t 3 9m-±iT%.f&1rZ><, *<D'&. *Sb b h 

ftLfcPZTK6 **/A'yjl'ttKJ:o , t»*LTll*!6 
J&$-£4c iOieii. ii'tPb, Zr, Ti^O^ftS 
*R*#«»RK»*L**>= 1 - hfe^U«t Pt 

JtlC#tJ 2 0 0 nmOltfffc 
#"C§«o ttl 5 OreKOfflST'*-* U 

«SAffcS**fcaK6 5 0roK**HjR«frft«Lat 
5. LR^b, £OPZTI6BMft«)B, ±& 

4 C B6i*. a»*#s»RoBfiit*-ro ffiiH^i:^ 

RRfctt5 0 OS©****?, $AKOBSTR8* 
ft 1 0 n mJ^TOKf t P Z TI6 0±t:Mt 5 0 * 
Offc. P t±»*fi**'<? 01*12 0 0 nmi 

*), *oJt»«*»i*l>6 0 0icji-t* 6 **fo 
B STR8©JfcBMS*niSTOROft2 0 tJt^-Cft3 

pzTR6©#JilfgKit^Tft3 0%a^uSi4£ 30 

lift 3 1ff3tRS** it 1.*^ PZT16©S 
M K «t * t Sfcit* *D»BRIt««*li* L < *W> S 4 
it*nutt-C*io <t^> * + *CHRt 4 j*« 
•) $-5feg£-£4£ t 4„ 
[0 0 1 3] #f&Wt*> £0#AKBSTR*RAfl:S 
•£4 £ fc K J: o T S L < fa± £-£4 - t ri { 

•C#4 0 -T £tf>#AKSTOR***LfcfcU 
6 5 0*C<Dm%*>-r?tia1&ltzi:ZZ>%§,iti!)*mz it 

«gSO«4>J±ftl 0 % K.WL 4 it # 

9»)oiri±4 wtet ^4 0 

[0 0 14] nttO^Rlis *SABSTRO±IH$t:#A 

MOP ZTROJtR**«»4 0K***©"C3 6K 
RmRftOR^^* < *) Oftv***'^ * RSfcll 
«#»R**»*T#*. 

[0 0 15] ±ER»WCtt, R2QRR«flc^JIK 
*4vMittA-C*oTt, LTORWOJtJlD^je 

£4£*> #so©3fc#i*i2ft-4*>o©, ltmS*OjS 50 
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^ii»ttft£ tjl'tliK coa«WSR«r»?Hi-4 
*<JK>RiMlK*v v Ctt, *2©3tR«#* K?4x 

U»2 0StR*#S:»i-£i:* , TS4 0 £ ©Hifctaj £ 12 

■ iUT i NR2 t^??ttKioTft5 0 nmM 
j£U KK, 2 0 0 nmORgOP t 3iX'<v9m\,Z 
ioTMt*. **>ft, «AftLfcPZTK6*'/* 
y*Si:J:oTlSt4. iOIg-CliiiHtP b, Z 
r, T i«0*«Mitt»»C»*L^^>3- 
hffiSKJ:*), P tR3 0±Cft2 0 0 nmORWi* 
4iTi:*t»-t4C:i:* J -C§4 0 ftl 5 or® 

«oas-c<-*u ^r«»«i^*«-«-R»)R<, »e> 

# B B B fC©R*£AttS-t*-4£s!>lc6 5 0tO*«» 
Hft+-CR»a*r»+o L*»L***e>* £OPZTR6 
I*, «A<ti-4R\ 117lcSi-JP<JRiBiL^|£ B B B eiPtc 
2»iH* , £C.4o *©fU H8UStJ:dKtt5 0 OtO 
*«fl£T*AK© STO17^10n mRTOlI* 
TP ZTR6±UJBR1-4. H 9 

I:, Ary?X7tT10nm«lx-;f-A7^tJ: 
tic J: P ZTR6 0^ B B B ti^O^?HSB55-US^WK 
#AK«>STOR7*A1-£ t**T#4o £©&> Ar 
-J 7 Xv4>-COx^ fvt? ? K i *)TSfeOP ZTRtptc 
BtRffi*l*0*«* f & C 4 fc* V - * Sffii 1 ! L < Ji* 
+ 4 fcv» ?!«]«*** 4. *R«|«KJ:ittf» STORO 

-C§4c £0*tti:J:oTPZTl60SiUJ:*tii 

[0 0 16] ^^iSCTfli, **/<v?Ottm£ftO& 
tt4S?iO^:§S.li, nmSJSO 4 0##<, £ 

o^p^cJtslm$ofiv^tiR i ^•s*ii^•ct*^^^•v 

5'0#S§*0^-fbli*tS'C§4 b^;v-c*4 0 
[0 0 17] ±CRltflli. PZTRO±lC|f B |KOB 
STR*»fiE1-4*SKo^Tl».^L/c3!> t , 
ttBST*0±K*HOPZT«i|jiUt»6*i 
4c 

[0 0 18] **WOJEuaiORlfc«tt, ^2 05|gim 
#©PZTR*K9'f*».f->^ttKJ:"JR*U TUfe 

•C§4c -eoR»««rBll 071201 2 Kjjrf . K^fcL 

yfy ■ra'^afrK r<K£c«M j: ltt i NR2 

■y 9fciZi.?Xify5 0 nmJgfiSiL, 2 0 0 nmORIpO 
P t 3«X/<7^ttKJ:oTSR1-4. ^O^ ft Aft 
L£B STR4 t'/^muiotjgjtti. £OX 
«l±> ii^Ba. Sr. T i^O^«|&JS5r^«|?#«tC 
}i^b7t^tf>3- bffi^lCj: •)> PtR3 0±tC»2 
0 0 nmORJf ti4 J:^tcJtfS1-4o tot, ft 1 5 
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O'CSSOSKTV*-* L*«S*(l**ff*JR'9*<, 

Hie #aR©K**MrWts*4fca»c6 5 otogsjn 

li»A<fc©ii8?tt«L**JMi#KBI 1 0 K^ti •? 4 
£ffi&£. C 4„ *<D&, H 1 1 ItZffi? t n left 5 0 0 1 
0««?SST-# B B B K<9PZT§l9£iftl OnrnttTCK 
JP-CB S TK4±tc?g«t>So HI 2ic*1-i-5ic, 

t, *> J: 0 fBSTH4 0itS B B B e^0^g|5^-lC^M 
IC^ B 1K^PZTK9 ^r^tClt^-Cl^o *?>I8, A 

ic^£?i^<ws;o<£ c - 1 m&#m l < m±t 4 
p z z<D&mfe&-?& 

<*£t;o*r§4. iO^iStcicTB STI84^Ii: 

j: 4 t a to *t 4 14 * l < m& l * + /< •> 

[0 0 19] *ft*WK*V»T4 % *+^->*<D#S2g 
»©iteNije£&**ofc 0 BST&fl-OSI 
»*flaH-*HrHLrtai&S*4ita«-C#4. + 4 to 
*>, ±£IIJfefl03fefttt#*K* S r T i 03 , B a T 

i 0 3 , (P b, L a) (Z r, T i ) 03 , P b (Z 
r, Ti) 0 3 . PbT i Os LT^ 

[0 0 2 0] *«WK*V>Tli» ^m#oSK<7)sK5 
^£t LT*/*7*£*:/*y*'ffi*ffllK:toTBil§l, 
fcri*, £Ofi£S#i*t LT^&OC VDj£, MODftf 

£1" 4 < *» WO»**»» L w». 

[0 0 2 1 ] 445, J»±OK«T<i±i L.T**93#K- 
j:oT4Snfc*fB«:*Offt4*DRAMi+^ 

Pl££ft-f, t»Jx.!4\ iiaSRAMfflO+t;<->^"?7 

[0 0 2 2] #CK$SfclJ!<flfl6<OSM*«:0 1 3 TIME! 2 9 
**JfflLTK«+*. *»*Ol«l*RWt*Hl 3 
14, BMtLfcS";3>**l 0 l±i:8«fSt LTT i 
I10 3^/<^i£i:J:ot«i5 0nraI{!iL, 2 0 
0 nm^SIJfOP til 0 4 fr*;*? ^fetC± -oXI&jSl 

».hW*fflv»T02 /Arl*W^r»2 0 0 nmO 
Ml? KitffiL£*ig**-fo -eoK, g«fi£l4i&6 5 
OfTlUBBtrfrav*, ttJMbLfcB STlll 0 5 £)£ 
fi£-£4 0 5 0 0flrCJ&T-C»Jfi*ii4'# B HtBST© 
1 8t, *Sflfl:LfcBST<B)tIMM»3 
OOKJt^T/hSv^o P tO±»**Sr»jaL 

T*^v*£»f* 0 ftABS 
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LS IfflO**/<v*t LX+frZ&g*) «r5t«-C§J5: 

v» it ioBSTRosas!«^»asis-ffl 
v^»«f^mftw«tto#Lv»«Mffo»*, mi 3tc^ 

tJ:dKBSTRO*D«l«lt*«*»BSTill 0 5Og 

c l t v> 4 & m k. i 4 pj v> ^ t 

0JB*1-«Bk P ta t £AL-±SB£^I tTffl5Bg:0 ^ «^& 
-f*?)-^ , ;&4o Lf;#oT, #£iE<DC:W.'i&1Cj3V>T 

t (C ± <0 B S T8HO#® ») *|S]±$-£4o 
[0 0 2 3] H 1 4 Sana 15 Srfflv»f*«WO-Hit 
« (»6*lt«) S-Si^t-So Ell 4 14, BHbLfcv'.) 
= 0 l±1c8»Jgt LTT i Rl 0 3 iZ/iy 

?j£lC±oT#>5 0 nm^fiKL, 2 0 0 n mOR« OP 
t 1 0 4 ?ttCJ:9?SttLHIIft*2]rJ-. * 

BSTIl 0 5«rBST-fe75 v9X9-Yy Y 
im^XOz /A rS-&^ t f J t*if?j2 0 0 nmCOSgHK 
JttSLJto *OSV<0»««aii»6 5 OtlC^BS 
20 TU 0 5*»*ft$*4. *H*«K*v»tli, BS 
Til 0 5<D£ffliA\s>j->yy?, (SOG) tQftf 
3>0*ft*-C«K>*. ftfls-C**, SOGO 
MBft* «rfflv^T0«aai 0 
00~5000r pmt^x^Ii:^- H-^> 0 -e-O 
m> »«*3K»**4fc^ 10 0-2 0 0'C (jgSJO 
»jftKJ:or*4*o ) -CC-^Lfcllx S^i:3 5 0 
~4 5 OtTVT^t^ + iT^ffT. ID 1 4 %<r) 
i^mti t A,if S i 02 Kiav>&j£<r>SOGRl 0 6 **B 
STI10 5©3iH*a'***-CJBJSS;h.4*ii*jj* 
30 to HI 5 14, -ecom. ^l%t:^L/c»fb*m®E 
(HF) -7S0GK1 0 60im#£fti:*7 
*LT, ^jiffl**SOGKl 0 6Xm.-otzm&t7fii-o 
H14 1C14, SiH*r»aL-C*S<«v»-C*4j4«, UK 

ffl8BUSOGt»tit»4SaT*4o -O#oi?r^fi£ 
L^»:P t±fflZfel 0 7*7.>-N-7^jticj: 0*^)2 0 
OnmgMUH, ^ftl<0 'J V ^7 7 >f ftl: i ►) * 

#@ •) I4*1S1CS < f?*©D R AMffl + t^ t LT 
40 +5-4^S>)S-Bj H tt-C§4o i/c, SftttftttlMK* 

[0 0 2 4] *lltS«»)1wi5V»TSOGOx-yf-> 

i'ifcKi-cTi I^tt 4?im**tf <b it 4 o 
[0 0 2 5] El 1 6 Rl/m 1 7 14, ^SSEOgUOSifefll 
Sr^1"o ±E»6*»«tn*0*ife-CBSTIH 0 5 
£^j£-r4„ -€-LT, i^4 5 om«** ! /->5 
^IxliTS i (OC2 H6)4*fflv>TWtI10 8tA 
r/02#i^oy7X'7CVDTMt5 t If, 
50 ioaftRtTEOSiltPfJIo Ell 614, *0*S*t5 
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iA,£TSi 02 Kjfiv>ilftJKOTE0Slll 0 8**BST 
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